High-level expression in Escherichia coli and rapid purification of phosphatidylinositol-specific phospholipase C from Bacillus cereus and Bacillus thuringiensis.
The construction of four vectors for high-level expression in Escherichia coli of the phosphatidylinositol-specific phospholipase C from Bacillus cereus or Bacillus thuringiensis is described. In all constructs the coding sequence for the mature phospholipase is precisely fused to the E. coli heat-stable enterotoxin II signal sequence for targeting of the protein to the periplasm. In one set of plasmids expression of the B. cereus or B. thuringiensis enzyme is under control of the E. coli alkaline phosphatase promoter, while in a second set of plasmids expression is under control of a lac-tac-tac triple tandem promoter. A simple and rapid procedure for complete purification of the phospholipase C overproduced in E. coli, involving isolation of the periplasmic proteins by osmotic shock followed by a single column chromatography step, is described. The largest quantity of purified enzyme, 40-60 mg per liter culture, is obtained with the plasmid expressing the B. cereus enzyme under control of the lac-tac-tac promoter. Lower quantities are obtained with the plasmids containing the alkaline phosphatase promoter (15-20 and 4-6 mg/liter for the B. cereus and B. thuringiensis enzymes, respectively) and with the plasmid expressing the B. thuringiensis phospholipase under control of the lac-tac-tac promoter (15-20 mg/liter). A comparison of the functional properties of the recombinant phospholipases with the native enzymes isolated from B. cereus or B. thuringiensis culture supernatant shows that they are identical with respect to their catalytic functions, viz., cleavage of phosphatidylinositol and cleavage of the glycosyl-phosphatidylinositol membrane anchor of bovine erythrocyte acetylcholinesterase.